This study was performed in order to investigate the antioxidant properties of hot water extract from the root and aerial part of the Syneilesis palmata in respect to its potential use as food, cosmetics material, or medicinal resource. The results showed that the S. palmata root hot water extract (RHW) possessed a higher content of total flavonoid compounds (4.58 mg/g) and total polyphenol compounds (59.11 mg/g). The SOD-like activities of the RHW and APHW were 23.74% and 21.61%, respectively, at a concentration 2,000 ug/mL. In the nitrite scavenging ability of a 2,000 μg/mL concentration, the RHW showed 63.06% (pH 1.2) and 47.16% (pH 3.0). The IC50 values of the nitrite scavenging abilities were 99.93 μg/mL (ascorbic acid), 1,150.85 μg/mL (RHW), and 1,610.25 μg/mL (APHW). The IC50 values of DPPH free radical scavenging abilities were 99.87 μg/mL (RHW) and 118.29 μg/mL (APHW). The inhibition values (IC50) of xanthine oxidase were 139.62 μg/mL (RHW) and 111.11 μg/mL (APHW). In all of the experiments, the S. palmata root hot water extracts have higher activities than the aerial hot water extract, except for the xanthine oxidase inhibitory activity. These results suggest that the S. palmata is a potentially useful antioxidant source for the development of functional nutraceuticals, cosmetics and medicine.
Recently there has been increasing interest in using oriental medicine and folk herbal resource for functional food, cosmetics and medicine. Plants are rich sources of antioxidants, such as vitamins, phenolic compounds and flavonoids (5) , which prevents free radical damage, reducing risk of chronic diseases. Thus, the consumption of dietary physiological matters from these sources is beneficial in preventing many diseases (6) .
Syneilesis palmata, which belongs to the family Compositae, has been used as a Korean traditional folk medicine in the treatment for arthritis, lumbago and bruise (7, 8) . Also S. palmata leaves used as food which is called "Usannamul" in Korea and "Tuershan" in China (9) . Its chemical constituents include sesquiterpenes (10) , pyrrolizidine alkaloids (11) , monoterpene glycosides (12) and flavonoids (13) . It contains abundant amounts of sugar, soluble proteins, minerals and amino acid (14) , beneficial effects on antioxidation (15) . Also, Lee et al. (16) was isolated sesquiterpenes and it had cytotoxicity against human cancer cell. Kwon et al. (17) have been reported that thrombin inhibition of methanol extract of S. palmata was higher than aspirin.
In this study, we evaluated the total flavonoid and polyphenol compounds contents of hot water extracts of S.
palmata root and aerial part. Plus, we investigated the superoxide dismutase-like activity, nitrite scavenging activity and xanthine oxidase inhibitory as well as DPPH free radical scavenging activity of S. palmata root and aerial part hot water extract.
Materials and Methods

Materials
The Syneilesis palmata were collected at Mt. Palgong, Gyeongbuk Korea, in June to July 2009. The collecting sample, S. palmata was separated into root and aerial part.
These were dried at 40℃ for 48 hr until the moisture content was 10±1% using heated-air dryer (DR-0160, Hankwang, Siheung, Korea).
Preparation of extract
Each material (100 g) was extracted with 3L water using high-pressure extractor (DM-701, Daehan median, Seoul, Korea) at 105℃ for 3 hr. After filtration, the filtrates were evaporated to dryness under vacuum and used throughout this study. The dried powders were used for preparing solutions of various concentrations. As a control, ascorbic acid was prepared at the same concentrations of S. palmata extract, and its physiological activities were also determined by the same experiments described below. The root and aerial part hot water extracts of S. palmata were named RHW, and APHW, respectively.
Total flavonoid compound content
The total flavonoid compound contents were measured by the method of Nieva Moreno et al. (18) 
Total polyphenol compound content
Phenolic compound contents in the root and aerial part hot water extracts from S. palmata were based on procedures described by Folin-Denis method (19) . Briefly, the extracts (0.2 mL) were mixed with 1.8 mL of distilled water and 0.2 mL of Folin-ciocalteu's phenol reagent (Junsei Chemical
Co., Tokyo, Japan) and allowed to react for 3 min. Then, 0.4 mL of saturated Na 2 CO 3 solution and 1.4 mL of distilled water were added and the mixture was mixed well. After incubation for 1 hr at room temperature, absorbance was measured at 725 nm. A calibration curve was obtained using various concentrations of tannic acid (Sigma-Aldrich Co.).
The polyphenol compound content of the sample was expressed as mg of tannic acid equivalents per gram of dried sample.
Superoxide dismutase (SOD)-like activity
The SOD-like activity was measured by the modified method of Marklund and Marklund (20) . The reaction mixture contained 0.2 mL of sample, 2.6 mL of tris-buffer (pH 8.5), and 0.2 mL of 7.2 mM pyrogallol, and incubated at 25℃ for 10 min. The reaction was stopped with 0.1 mL of 1 N HCl, and the absorbance was measured at 420 nm. The SOD-like activity was expressed as follows: SOD-like activity (%)＝{1-(A2-A1)/A0}×100, where A0 was the absorbance of the control, A1 was the absorbance of the sample without reagent, and A2 was the absorbance of the sample with reagent. Ascorbic acid was used as a standard control.
Nitrite scavenging activity According to the method described by Kato et al. (21) using Griess reagent. Sample 1 mL and 2 mL of 1 mM NaNO 2 made up to 10 mL solution with pH set at pH 1.2, 3.0, and 60. The reaction mixture was incubated at 37℃ water bath for 1 hr. Subsequently, 1mL of sample with 5 mL of 2% acetic acid and 0.4 mL of Griess reagent (mixed solution at 1: 1 ration with 1% of sulfanilic acid in 30% acetic acid and 1% of naphthylamine in 30% acetic acid) was mixed and kept at room temperature for 15 min. The absorbance was measured at 520 nm for residual nitrite determination.
The nitrite scavenging activity was expressed as follows: nitrite scavenging activity (%)＝{1-(A2-A1)/A0}×100, where A 0 was the absorbance of the control, A 1 was the absorbance of the sample without Griess reagent, and A2 was the absorbance of the sample with Griess reagent. Also this activity was expressed as the inhibition concentration at 50% (IC50). Ascorbic acid was used as a standard control.
DPPH free radical scavenging activity
Free radical scavenging activity was determined by using a stable free radical, 1,1-diphenyl-2-picryl-hydrazil (DPPH), according to a slightly modified method of Blois (22 
Results and Discussion
Extract yields, total flavonoid and polyphenol compound contents S. palmata were divided into two different parts: root and aerial part and extract yield, total flavonoid and polyphenol compound contents in two parts were determined. As shown in Table 1 , the extract yield of root (RHW) was 33.42%%
and aerial part (APHW) was 24.39%. The total flavonoid compound contents of RHW and APHW were 4.58 mg/g and 2.79 mg/g, respectively. The total polyphenol compound contents of RHW were 59.11 mg/g and 48.01 mg/g in APHW.
The extract yield, flavonoid and polyphenol content of root had a higher than aerial part. Especially total flavonoid of root was more 1.6 times than aerial part. This is agreement RHW is hot water extract from root of S. palmata.
2)
APHW is hot water extract from aerial part of S. palmata.
3)
Values represent the mean±SD. Therefore, SOD-like activity is regarded as a preventive parameter of oxidative damages (32). As shown Table 2 , all extracts had dosage-dependant SOD-like activity, RHW and APHW showed the 23.74% and 21.61% at the 2,000 μg/mL.
RHW had significantly higher SOD-like activity compared
to the APHW at all concentrations, but there was no significant difference at concentration of 2,000 μg/mL (p<0.05). On the other hand, ascorbic acid showed the excellent SOD-like activity greater than 90% at concentrations of 100 μg/mL. These results showed that when compared to the APHW, the higher antioxidant activity of the RHW is in good accordance with its greater amount of phenolic compound.
DPPH free radical scavenging activity DPPH is a free radical, stable at room temperature, which produces a violet solution in ethanol, but becomes pale yellow when it is neutralized by antioxidants (36). The use of DPPH free radicals is a common method to evaluate antioxidant activities in a relatively short time compared to other methods.
Removal of free radicals plays an important role in preventing lifestyle diseases and aging of our body (37). Hence, the DPPH radical scavenging method is used for measuring electron donating ability, and DPPH free radical scavenging has been widely used to evaluate the antioxidant activity of various natural plants. Table 4 showed concentration-dependent DPPH radical scavenging activity of RHW and APHW. As a reference, ascorbic acid showed an excellent scavenging ability of greater than 84% at a concentration of 50 μg/mL. The scavenging ability of RHW, APHW and ascorbic acid were 94.41%, 93.98% and 96.85% at 2,000 μg/mL, respectively.
RHW was higher than the activities of APHW below the concentrations of 1,000 μg/mL. However, no significant difference was shown between the RHW and APHW at concentrations of 2,000 μg/mL (p<0.05). The IC50 of the RHW (99.87 μg/mL) was significantly higher that of the APHW (118.29 μg/mL), and the control (ascorbic acid) was 48.79 μg/mL. Lee et al. (15) reported that the DPPH free radical scavenging activity of water extract from S. palmata root and aerial part showed 91.39% and 60.70% at 1,000 μg/mL, respectively. APHW result were higher free radical scavenging activity than the Lee et al. (15) (42, 43) . Therefore, there is an urgent need to search for new XO inhibitors. Ascorbic acid had the highest XO inhibition activity at concentrations between 50∼500 μg/mL, also APHW were significantly higher than that of the RHW at 50∼500 μg/mL (p<0.05). But XOI activity of all extract were over 95% and there was no significant difference at concentration of 1,000 μg/mL (Table 5 ). The IC50 value of APHW (111.11 μg/mL) was higher than those of RE (139.62 μg/mL), ascorbic acid was 52.17 μg/mL. These results suggest that S. palmata may potentially be useful for treating gout, inflammation, and other XO induced diseases.
In conclusion, the screening of antioxidant, content of total flavonoid and polyphenol compound and XOI activities was 
